Subcellular localization and characterization of estrogenic pathway regulators and mediators in Atlantic salmon spermatozoal cells.
Much progress has been made regarding our understanding of aromatase regulation, estrogen synthesis partitioning and communication between the germinal and somatic compartments of the differentiating gonad. We now know that most of the enzymatic and signaling apparatus required for steroidogenesis is endogenously expressed within germ cells. However, less is known about the expression and localization of steroidogenic components within mature spermatozoa. We have assembled a sperm library presenting 197,015 putative transcripts. Co-expression clustering analysis revealed that 6687 genes were present at higher levels in sperm in comparison to fifteen other salmon tissue libraries. The sperm transcriptome is highly complex containing the highest proportion of unannotated genes (45%) of the tissues analyzed. Our analysis of highly expressed genes in late-stage sperm revealed dedication to tasks involving chromatin remodeling, flagellogenesis and proteolysis. In addition, using various different embedding and microscopic techniques, we examined the morphology of salmon spermatozoa and characterized expression and localization of several estrogenic regulatory and signaling proteins by immunohistochemistry. We provide evidence for the endogenous synthesis and localization of aromatase (CYP19A and CYP19B1) and potential mediators of estrogen [i.e., ER-alpha and soluble adenylyl cyclase (sAC)] or phosphate (i.e., CREB and FOXL2A) signaling. Partitioning of select transcripts that encode AR-beta, FSH and the LH receptor, but not AR-alpha, LH or the FSH receptor, further points to localized specificity of function in the steroidogenic circuitry of the sperm cell. These results open new avenues of investigation to further our understanding of the intra- and intercellular regulatory processes that guide sperm development and biology.